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[Abstract] Objective To investigate the adverse reactions of resin cement used for dentin bonding and its influenc-
ing factors. Methods Patients with dental defects treated with resin cement dentin adhesive for direct composite resin
repair or full crown indirect repair were selected as the research objects. The occurrence and causes of adverse reac-
tions, such as dental pulp lesions, soft tissue adverse reactions, and restoration loosening and falling off 7 days, 1
month, 3 months, 6 months, and 1 year after treatment, were analyzed retrospectively. Results Among the 14 776
teeth of 5 971 patients who used resin cement dentin adhesive, 580 cases (3.93%) had adverse reactions. Univariate
analysis showed that the incidence of adverse events was highest in teeth with the "full crowns (fixed partial dentures)"
restoration type at 7 days, 1 month, and 12 months after treatment. At 7 days after treatment, the incidence of adverse

events was the highest in teeth with a preparation depth of "near pulp after preparation". At 7 days and 3 months after
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treatment, the incidence of adverse events was the highest in teeth with " dentin conditioner-adhesive-resin" treatment
of the bonding surface. Multivariate analysis indicated that pulp perforation and pulp capping after tooth preparation
were risk factors for adverse events 7 days after treatment (OR=2.610), and the “dentin primer-adhesive-resin” bond-
ing surface treatment method was a protective factor for adverse events 7 days and 3 months after treatment (OR < 1).
Conclusion When resin cement dentin adhesives are used for direct or indirect restoration, the tooth preparation level

and bonding surface treatment method may affect the occurrence of adverse events. pulp perforation, and pulp capping

after tooth preparation, and self-etching bonding may contribute to adverse reactions.
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Table 1~ General information of patients

Number of cases Component ratio (% )

Gender
Female 9944 67.30
Male 4 832 32.70
Agelyear
<1 0 0
1~4 0 0
5~14 146 0.99
15~44 9 347 63.26
45 ~ 64 3814 25.81
=65 1469 9.94
Smoking
No 10 941 74.05
Yes 3803 25.74
Quit 32 0.22
Allergic history
No 14 696 99.46
Yes 80 0.54
History of systemic disease (n = 438)
Hypertension 175 39.95
Diabetes mellitus 43 9.82
Oral mucosal diseases 0 0
Heart disease 50 11.42
Nervous system disease 3 0.68
Others 167 38.13

Age was classified according to International Classification of Diseases
(ICD-9): babyhood: under 1 year old, infants: 1-4 years old, children: 5-
14 years old, young adults: 15- 44 years old, middle age: 45-64 years
old; old: age 65 and above
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Table 2 Performance of different adverse reactions at different timepoints n(%)

After operation

Total incidence of

Manifestations of adverse reaction Total
7d 1 month 3 months 6 months 12 months adverse reaction

Hypersensitivity 158 (27.24) 47 (8.10) 6 (1.03) 4 (0.69) 3(0.52) 218 (37.59) 1.48%
Cold and heat stimulating pain 112 (19.31) 70 (12.07) 13 (2.24) 8 (1.38) 2 (0.34) 205 (35.34) 1.39%
Sour stimulating pain 7(1.21) 4 (0.69) 1(0.17) 0 (0.00) 0 (0.00) 12 (2.07) 0.08%
Pulpitis 0 (0.00) 11 (1.90) 7(1.21) 8 (1.38) 7(1.21) 33 (5.69) 0.22%
Gingivitis 9 (1.55) 13 (2.24) 4 (0.69) 4 (0.69) 0 (0.00) 30 (5.17) 0.20%
Secondary caries 6 (1.03) 0 (0.00) 0 (0.00) 21 (3.62) 3(0.52) 30 (5.17) 0.20%
Restoration loose 10 (1.72) 1 (0.17) 2 (0.34) 7(1.21) 20 (3.45) 40 (6.90) 0.27%
Color change of filling/restoration 0 (0.00) 0 (0.00) 0(0.00) 1 (0.17) 11 (1.90) 12 (2.07) 0.08%
Total 302 (52.07) 146 (25.17) 33 (5.69) 53 (9.14) 46 (7.93) 580 3.93%
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Table 3 Statistics of adverse reactions in different restoration types at different timepoints n(%)

After operation

Total

Restoration Types

7d 1 month 3 months 6 months 12 months ~ Number of adverse reactions  Case number
Dental caries filling 228 (2.25) 93(0.92) 18 (0.18 40 (0.39)  31(0.31) 410 (4.04) 10 146
Full crowns (fixed partial dentures) 26 (1.62) 27 (1.68) 8 (0.50 6 (0.37) 3 (0.19) 70 (4.36) 1 605
Wedge-shaped defect 48 (1.68) 26 (0.91) 7(0.25 5(0.18) 9(0.32) 95 (3.33) 2 850
Trauma defect filling 0 (0.00) 0 (0.00) 0 (0.00 2(1.14) 3 (1.71) 5 (2.86) 175
Total 302 (2.04) 146 (0.99) 33 (0.22 53(0.36) 46 (0.31) 580 (3.93) 14776
X 9.029 10.349
P 0.023 0.016 0.109° 0.086" 0.047"
*: since the theoretical frequency is less than 1, Fisher’s exact probability method is used
R4 AIRPUEZ UAEA [ I T) B RSO
Table 4  Statistics of adverse reactions in different tooth preparation levels at different timepoints n(%)
After operation Total
Tooth preparation depth
7d 1 month 3 months 6 months 12 months Number of adverse reactions ~ Case number
Prepared to dentin 114 (2.08) 57 (1.04) 16(0.29) 19 (0.35) 20 (0.36) 226 (4.12) 5493
Near pulp after preparation 155 (2.53) 59 (0.96) 9 (0.15) 23 (0.38) 20 (0.33) 266 (4.35) 6115
Pulp capping after pulp exposure 29 (0.99) 30 (1.02) 8 (0.27) 9 (0.31) 6 (0.20) 82 (2.80) 2932
Prepared to enamel 4 (1.70) 0 (0.00) 0 (0.00) 2 (0.85) 0 (0.00) 6 (2.55) 235
Total 302 (2.04) 146 (0.99) 33 (0.22) 53 (0.36) 46 (0.31) 580 (3.93) 14 775
X 23.816 2.554
P <0.001 0.466 0.328" 0.478 0.605"

*: since the theoretical frequency is less than 1, Fisher’s exact probability method is used
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Table 5 Statistics of adverse reactions in different bonding surface treating methods at different timepoints n(%)
After operation Total
Treatments of bonding surface
7d 1 month 3 months 6 months 12 months Number of adverse reactions ~ Case number

Self-etch-resin 253 (1.93) 127 (0.97) 24(0.18)  46(0.35) 40 (0.31) 490 (3.74) 13112
Dentin conditioner-adhesive-resin 49 (2.94) 19 (1.14) 9 (0.54) 7(0.42) 6 (0.36) 90 (5.41) 1 664
Total 302 (2.04) 146 (0.99) 33(0.22)  53(0.36) 46 (0.31) 580 (3.93) 14776
ba 7.601 0.453 6.955" 0.202 0.147

P 0.006 0.501 0.008" 0.654 0.702

*: since the theoretical frequency is less than 5 and greater than 1, the continuity corrected Chi-square test is used

xR6
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Table 6  Variable assignment

Factors  Factors included in the analysis Dummy variable assignment Reference group
Dental caries filling = (1, 0, 0), full crowns (fixed partial den-

A Restoration types Wedge-shaped defect= (0, 0, 0)
tures) = (0, 1, 0), trauma defect filling = (0, 0, 1)
Pulp capping after pulp exposure = (1, 0, 0), near pulp after prepa-

B Tooth preparation depth P eapping b exp ( ) puip prep Prepared to dentin = (0, 0, 0)
ration = (0, 1, 0), prepared to enamel = (0, 0, 1)

C Treatments of bonding surface Dentin conditioner-adhesive-resin = 1 Self-etch-resin = 0

A total of 14 775 cases with complete information were included for analysis. The standard of selected variables is o, = 0.05, the standard of excluded

variables is a,. = 0.10, and the Backward: LR backward stepwise method is selected for analysis. The results show that the model is statistically signifi-

cant overall
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Table 7 Parameter estimation of binary Logistic regression multifactor model (7 d after operation)

Variables B S.E. P OR 9% (1

Lower limit Upper limit
Restoration types(Reference=Wedge-shaped defect)
Dental caries filling -0.467 0.166 0.005 0.627 0.453 0.868
Full crowns (fixed partial dentures) -0.011 0.256 0.966 0.989 0.599 1.633
Trauma defect filling 12.594 343.400 0.971 >999.999 <0.001 >999.999
Tooth preparation depth (Reference=prepared to dentin)
Pulp capping after pulp exposure 0.959 0.221 <0.001 2.610 1.694 4.022
Near pulp after preparation -0.026 0.139 0.851 0.974 0.742 1.278
Prepared to enamel 0.445 0.518 0.391 1.560 0.565 4.309
Treatments of bonding surface (reference=self-etch-resin)
Dentin conditioner-adhesive-resin -0.388 0.161 0.016 0.679 0.495 0.930
Constant 4.117 0.162 <0.001

The results of collinearity diagnostics show that the tolerance is much greater than 0.1, and the variance inflation factor is less than 10, so there is no mul-

ticollinearity among the independent variables

F 4% Logisic FI SRR BRI CRIF 34 H)

Table 8 Parameter estimation of binary Logistic regression multifactor model (3 months after operation)

Variables B S.E. P OR 9% 1

Lower limit Upper limit
Restoration types (reference = wedge-shaped defect)
Dental caries filling 0.219 0.448 0.626 1.244 0.517 2.996
Full crowns (fixed partial dentures) -1.097 0.550 0.046 0.334 0.114 0.980
Trauma defect filling 12.719 952.900 0.989 >999.999 <0.001 >999.999
Treatments of bonding surface (reference = self-etch-resin)
Dentin conditioner-adhesive-resin -1.340 0.420 0.001 0.262 0.115 0.596
Constant 6.394 0.420 <0.001

The results of collinearity diagnostics show that the tolerance is much greater than 0.1, and the variance inflation factor is less than 10, so there is no mul-

ticollinearity among the independent variables
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